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FORENARD

The Sollowing is the thirc annual rsport of the work perforaed
under contract No. DARL17-82-C-2021, during the period of Aug. 1, 1983
to Aug. 31, 1983. The work was carried out at the Food Resesarch
Institute of the University of Wisconsin-Madisen, under the direction of
the principal investigator, Or. F. 8. Chu and co-principal iavestigator,
Dr. E. J. Schantz. The contract oféicer is Dr. Robert M. Wsanssacher, .
dr.

In conducting the research described in this report, the
investigator(s) adhered to the "Buide for the Care and Use of Laboratory
Animals,” prepared by the Comaittee on Care and Use of Laboratory
Anisals of the Institute of Laboratory Animsal Resources, National
Research Council (DHEW Publication No. (NIH) 70-23, Revised 1978).




ABSTRACT

The progress during the third and 4th years of our contract (Aug.
1, 1983 to Aug. 31, 1985) are summarized as follows: (1) Methods for the
production of antibodies in rabbits against diacetoxyscirpenoi (DAS),
deoxyverrucarcl (DOVE), acctyl-deoxynivalenol (Rc~DON) and T-2 toxin
eatabolites including 3°'-0H-T-2, H-T-2, T-2 tetraol tetra-acetate were
developed. Thete antibodies were highly specitic to the respective '
trichothecenss or their aetabolites that have been used in the
conjugation., (ii) A number of tritiated trichothecene aycotoxins of
high specific radioactivity were prerared in our laboratory. These
labelled toxins have been used as aarker ligands for RIA of these
aycotoxins as well as for ametabolic studias. (iii) A new japroved
asthod for the production of antibodies against T-2 toxin and DAS in
rabbits was developed. More stable protein conjugates of carboxyaethyl
derivatives (CMO) of these toxins were used in the iesunization. (iv)
Mith the availibility of different antibodies, sensitive (0.1-0.3
ng/assay) and specific RIAs for these aycotoxins were developed. A
direct compatitive ELIBA for DAS with a detection lieit of 23 pg per
assay wis developed. However, because of interferring substances in the
sample satrix, the ainisal detection levels for DAS in wheat and corn by
RIA and ELISA are found to be 25 and 30 ppb, respectively. (v) An
indirect ELISA with detecticn lisi%ts of 25 pg ' /assay for analysis of
saxitoxin (8TX) was developed. The detection liait for analysis of 8STX
in aussels and class by this aethod was found to be around 350-100 ppbd
without sasple treataent. Saxitoxin antibody raised after iamsunizing
rabbits with STX-HCHO-BSA showed high speciéicity to STX.
Cross-reaction of this antibody with decarbamsoyl-8TX (34%) and neo-8TIX
(161) was observed. (vi) The ability of to produce T-2 toxin and DAS by
18 fusaria was studied by RIA. Asong 13 F. sporotrichicides tested, all
but one wers fonnd to be T-2 toxin or/and “DAS producers. The ascunt of
toxin(s) praoduced by each species varied considerably with species and
incubation tesperatures. Three F. grasinearus and 2 F. chlaaydosporus
cultures did not produce any 7-2 “tonin and DAS. (vii) Lisited efforts
for praoduction of sonoclonal antibodies for STX and T-2 toxin were sades
but no stable clones were nbtained. (viii) The setabolisa of T-2 toxin
in vitre was found to be affected by esterase inhibitors greatly. Thus.
 an efficient sethod for the preparation of large quantities of 3'-0H-T2

- tanin, 3 -OH-NT-2, 3'-OH-acetyl-T-2 and 3'-0H-1-2 triol was developed.

This sethod involves the incubation of T-2 toxin with swine )iver
(phenobarbdital induced) S-9 preparation in the presence of NADP +

reqoneration systee and an esterase inhibitor. tin) Routine production

of antihbodies against 7-2 toxin and DAS continued with the new T-2 toxin
and DA8 derivatives. Sose imaunochesical reagents were nado and
delivered to the USANRIID,
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1. INTRODUCTION

Since the last ancual report, our efforts have been focused on the
developaent of aethods for the production of antibodies against several
faportant trichothecenes. Efforts for the production of antibody
against ametabolites of T-2 toxin and diacetoxyscirpensl (DAS) Rave also
besen sade. In addition, we have developad & new asthod ta prepire stable
T-2 and DAS-protein conjugataes. Using different approaches, we have
gnccessfully produced useful antibodies with different specifizities’
against T-2 toxin, HT-2, 3'-0H-T-2, T-2 tetraol tetra-acetate, DAS,
deoxyverrucarol (DOVE), and acety-deoxynivalenol (DON) and saxitoxin.
Properties of such antibodies were investigated in datail. ¥We have also
developed an efficient sethod for the production of 3'-hydroxyl
derivatives of T-2 and T-2 toxin aetabolites, as well as effective
aethods for the preparation of various radiocactive tricnothecenes. With
the availability of such antibodies, studies to optimize different
isauncassays, including both radioimauncassay (RIA) and enzyme-linked
isaunosorbent assays (ELISA) of such toxins in different satriccs have
also been carried. Studies for the application of such aethods
including those such as the use of RIA for moritoring of T-2 ang DAS
produced by selected Fusaria aud the use of antibodies for
imaunohistocheaical stain of DAS in tissuss were perforaed. In this
report, the essence of such studies are presented.

11. MORK PERFORMED AFTER LAST ANNUAL REPORT

1. STUDIES ON T-2 TOXIN:

(A) Production of antibadies against T-2'toxin|

(1) Long tere imsunization of rabbits with T-2 hesisuccinate

(H8)~-88A and T-heaiglutarate (HB8)-BSA: Routine production of antibodies

against T-2 toxin continued. Seven rabbits continusd to be boosted with
either T-2-H8-BSA (4 rabbits) or T-2-HA-BSA (3 rabbits) conjugates every
S weeks. The saxieal antibody titers for these rabbits after each
boosting were around 8,000-14,000., For DAS, six rabbits were boosted
on a monthly basis. The titers were in the range 100-2,200.

{2) Production and characterization of antidbodies after i{saunizing
rabbits with CMO-T~2-B8A conjugates: A new, improved appraach for the
production of antibodies against T-2 toxin was daveloped. The aethod
involves the use of iamsunogens which wery prepared by conjuqating
O-carboxylmethoxyl oxime (CMO) derivatives of T-2 toxin to bovine seruas
albuein (BSA)., Two isomers (isoser "a” and *b"*) of CMO-T-2 toxin were
tested, Antibodies against both i{somers wers dasonstratcd as sarly as 4
weeks after immunization. Conjugate of "a” isomer of CMO-T-2-BSA was
found to be a better imssunogen than the b isomer and highest titers
(6,000) nere reached 14 weeks after imsunizacion and one hooster
injection. Antibody titers 4or rabbits iasunized with the "b" iscomer of
CMO-7-2 toxin naver reached sore than 2,000. The specificity of
antibodies obtained from rabbits after iasunizing with CMO-T-2~BSA was
sisilar to that of hemisuccinate~-T-2-B8A., The anti-b~-T-2 antibodies had
slightly higher cross-reactivity with HT-2 toxir as coapared with the
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antibody obtained fros rabbits imsunized with the conjugate of the *a*
isoaer. The relative cross-reactivity of anti~a*CMO-T-2 antibody with
7~2, acetyl 'T-2, HT=2, T-2-triol, 3'-0H-T-2 and T-2 tetraol were found
to be 1, 4.5, 5.7, 250, 3500 and 3000, respectively. The relative
cross-reactivity of anti-b-T-2 antibody with T-2, acety)-T-2, HT-2 and
T-2 tricl were found to be 1, 2, 3 and 488, respectively. The effinities
of anti-"a"~CMO-T=-2 toxin 186 anti-"b"-CN0-T-2 toxin, with T=2 toxin
were found to be 5.07 X 10 ° and 7.87 X 10 9 , respectively. Detaiis
for this study as well as a discussion on the role of side chains groups
for eliciting antibodies against group-A types of trichothecenes are
presented in 3 manuscript (publication no. II-1).-

(B) Studies on 3°-OM and related T-2 toxins:

{1) In vitro preparation of different 3'~-0H derivatives of T-2
toxins A new approach for the production of large gquantities of
3'-0N-T-2 toxin was developed in our laboratory. Our approach included
incubation of T-2 toxin with 8-~9 #raction isclated fros livers of rats
and pigs which had been treated with phenobarbital, together with NADP ™
regenerating systea and dfethyl-p-nitrophenol (DENP), an esterase
inhibitur, T-2 toxin astabolites were isclated from the incubation
sixture by an Amberlite XAD-2 colusn and TLC. We found that, DENP was
capable of blocking the hydrolytic pathway completely at a concentration
af 10“4 M. Instead ot converting of T-2 toxin to HT-2 .texin, the
setabolise shiéted to the hydroxylation route. As high as 83% of the
T-2 toxin was converted to 3'-0H-T-2 toxin, Using the samse approach,
3'-0H-HT-2 and 3'-OH-acetyl-T-2 toxin wera prepared. The conversion
yield of T-2 toxin, acetyl T-2 toxin, HT-2 toxin and T~2 triol to their
respective 3'-hydroxyl derivatives were 82X, 73%, 721 and 79%%,
respactively, Therefore, this approach can be used for the preparation
of large quantitiss of the rydroxyl derivatives of T-2 and related
toxins. The chesical structures of these cospounds were confirsed by NS
and NMR. B8ince 3°'0H-T~2 toxin is as toxic as T-2 toxin, present results
implicate that the toxicity of T-2 toxin could be altered when esterase
blockers are present. Details of this study are presented in a
nanuscript published tn AZM (publication No. [-9), '

(2) Binding of 3°'-0H T-2 toxin with anti=-T-2 HS antibodys With the
availability of pure 3'-0H T-2 toxin, the cross-reactivity cf T-2-HS
antisera with this new metabolite was determsined. The cross-reactivity
of T-2 antisera with this aetabolite was 200 tiames less than T-2 toxin.

(3) Production and characterization of antibody against 3'-0OHW-T-2
toxins Since antibody raised againtt T-2 toxin cross-reacted poorly
with 3°~0H-T-2 toxin, a new imsunogen was prepared by conjugation of
hesisuccinate (HS) of 3I'-0H-T-2 toxin to bavine serus albumin (BSA),
Antibodies againet I’ -0H-T-2 toxin were demonstrated by a
radioimasucassay 10 weeks af*ar imeunizing rabbits with this new
issunogen using tritiated 3 ' -0H-T-2 toxin as the test iigand. Highest

titers (4,000) were obtained 17 weeks after imsunization and two booster '

injections. The antibodies showed go0od cross-reactivity with T-2 toxin,
scetyl-T-2 toxin, 3 '-0H-acetyl-T-2 toxin. The relative cross-reactivity
of this antibody with 3'~0H-T-2, acetyl-1-2, T-2, 3'-0OH-acetyl=-Y-2,

3'-0H-T-2 HS, T-2 isomer, HT-2, and 3 -OH-H7-2 were found to be {, 3, 4,
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8, 15, 30, 43 and 173, respectively, No cross-reaction was found when
3'«0H-T=2 triol, T-2-trios, T-2-tetraol, DAS and DON at & concentration
of 1 ug per assay was tested. The detection lieit for 3 '-OH-T-2 taxin
by the RIA was found Lo be around 0.1 ng per assay. Dotails of this
study are presented in a sanuscript (publication no. [1-2).

(C) Production and charactarization of antibocdies against 7-2 toxin
aetabolites other than 3°'-0H-T-2 toxin:

(1) Production and characterization of antibody against HT-2,
Conjugation of HT-2 to BSA was achieved by coupling b isomer of CMO-HT-2
to the protein in the presence of a water soluble carbodiinide. Three
rabbits of each group were imsunized with the imaunogen., 4ntibodies
against HT-2 toxin were deaonstrated in the rabbits as early as 4 weeks
after immsunization and the titers are continuing to increase after
booster injection as deterained by the binding of tritiated HT-2 toxin,
The specificity of ant{-CMO~NT-2 antibody was determined by a
coszetitive RIA using tritiated HT-2 as the sarker ligand. The results
enow that the antibody is specific for HT-2, but also has good
cross-reaction with T-2 toxin. The concentrations causing 30%
inhibition of binding of tritiated HT-2 to this antibody by unlabeled
WT=-2, T-2, T-2 isomer, acetyl-T-2, 3°'=-0H-HT-2, 3'-0H-T-2, and T~2 triol
were found to be 0.62, 2.3, 6.2, 18.6, 248, 420, and 330 ng per assay,
respectively. Thus, the anti-HT-2 toxin antibodies showed good
cross-reaction with T-2 toxin, but with less cross-reactivity with T-2
triol, T-2 tetraol and 3'-0H-T-2 toxin. Using tritiated HT-2 as the
test ligand, tho detection limit for HT-2 assays by RIA was. found to be
around 0.2 ng per ansay. An indirect ELISA which has a detection liasit
of 3 pg per assay was also established for the HT-2 toxin.

(2) Production of antibodies against T-2 tetracl and T-2 tetraol
tetra-acetates Tritiated T-2 tetraol was prepared fros T-2 toxin
"aftar hydrolysis with base and was subsequently purified by preparative
TLC according to Wei, et. al. (Biochem. Biophys. Res. Cosm. 4331 394,
1971). CMO-T-2 tetracl was oreparad fros CMO-T-2 (both "a* and °*b*
isomers) the same way. CMO-T-2 tetraol tetra-acetate of both isomers
were preparwd by acetylation of the CMO-T-2 tetraol isomers. The
"h*-CHO-T-2 tetraol and both ®a” and "b" isoserc of CMO-T-2 tetraol
tetra-acetate were conjugated to BSA for subsequente imsunization (12,
21 and 19 soles/mole of BSA for "a*-CMG-T2~401, “a"-CMO-T-2-TA and
*h*-CMO-T~-2-TA, respectively.

Aaong these three immunoqens tested, "b"-CMO-T-2-TA was found to be
the best immunogen, Antibody titers against T-2 tetraol have nat been
desonstrated in rabbits which had been immunized with T-2 tetrasl-BSA
20 waeks after initial immunization and 3 booster inijections. Antibody
titers for "bH"-CM0-T~2-TA were low and only 100 after 12 weeks and 2
boostar injections, However, rabbits imaunized with "b*-CM0-T-2
~tetra-ascetate-BSA conjugates showed good antibody titers (titers around
2300, 1! weeks after immunization and | booster injections),

Experinsents designed to characterize this new antibody as wel! as to use
this antibody for analysis of T-2 tetracl are underway. '




11. STUDIES ON DIACETOXYSBCIRPENGL (DAB);

(A) _Production and characterization aof antidodies aqa:n:* pLE] !1
lununizlng,rabblto with HB-DAS-BSA conjugate:

We have previously reported (second annual report) that antibody

against DAS was obtained from rabbits after imsunizing with DAS-HB-BSA.
~ Efforts to characterize the antibody were made in the past ysar. In a
.competative RIA, unlabeled DAS, deoxynivalenol (DON), deoxyverrucarol
-{DOVE), T-2 toxin, 4-sonoacstylscirpenol (4-MAS), 15-NAS and scirpenol
triol were tested for their ability to displace the radioactive DAS fros
the antiserua. All these compounds did not show appreciable
cross-reaction with tna antizerus except 4-MAS which was capable of
displacing the binding of 3H-DAS with the antiserua. Howaver, 4-HAS was
about B0 tises less effective than non-radicactive DAS. Datails of this
study are presented in publication no. [-3),

{B) Preparation and characterizaticn of antibody sgainst DAS by
{emunizing with "b"-CHO-DAS-BESA conjugatss

Antibodies against ‘b=CMO-DAS was prepared using the the sanme
approach as those for T-2 toxin. However, these antibodies showed 2
high degree of cross-reactivity with monoacetoxyscirpenols. The
relative cross~reactivity of the antisera for DAS, 4-MAS, 13-~-MAS, ‘
acetyl-DON, T-2 toxin, acetyl-T-2 toxin and necsolaniocl were found to be
L, 4, 3, 78, 107, 147, and 265, resnectively. The af .nity constants of
anti- f -DAS to DAS, 4-MAS and 13 MAS were found to be 4.89, 1,09, 0.87
x 10 litors/mole, respectively. On the other hand, the atfinity
constants gf anti-DAS-HB ;!th JAS, 4-NAS and 15-MAS ware found to be
4.23 2 10° , 1,183 X 10 and 1.44 X 10 6lttlr|lnnll. respectively.
Decause of their cross-resctivity, unlike the anti-H8-DAB-BSA
antibodies, the anti-"b"-CMO-DAS antibodies could be u.ed for
fnaunocsssays of MAS, Details of this study are presented in pubiication
ns. [1=-1,

(C) Developaent of immunoaisay for DASs

With the availability of a specific antiserums against DAS, we also
tested a direct ELISA for DAS, The diluted antiserus was coated to the
plate by -the glutarzlidehyde nethad. Both UAS-hesiglutarate
{48) ~horseradish-peroxidase (HRP) and DAS-hesisuccinate (HS)~HRP
conjugates were tested for their ability to bind with the antiserus.
DAS-HB-HRP, which was found more effective than that DAS-HS-HRP
preparation, was used in the subsequent studies. The t.sults aobtained
from competitive ELISA studies were found to be similar to those
obtained +from RIA. The ELISA peraits detection as low as 25 pg of DAS
in sach assay (1 ng/al and 2% ul used 1n each assay).

Protocols for boto RIA and ELISA for DAS in corn and wheat were
developed, The detection limits for DAS in corn were found to be 23 and
50 ppb by RIA and ELISA, respectively. We $nund that considerable
interfering substances were removed after SepPak treataent. The recovery




of DAS added to the wheat and corn sasples between 3-10C ppd by ELISA
ware found to be between 40-90%,

(D) Preparation of DAS setabolites:

Efforts jor the production of large guantities of DAS aetabolites.
continued. In an in vitro study, 8-9 fractions of aonkey livear were
incubated with DAS in the presence or absence cf a NADPH regensration
system. We found that the sajor astabolite was i3-MAS. 4-MAB was also
detected. '

111. PRODUCTION OF T-2 TOXIN AND DAS BY DIFFERENT FUSARIZ AS QNALVZED
. BY R!Al

(A) Effect ot to-pqraturo on the production of T-2 toxin and DASs

Production of T-2 toxin and DAS by two Fusarius sporotrichioides

e e i -t it

tesperatures (7, 15 €, 24 and 28C) in a glucosc-loyo ssai-corn steep
liquor aedium absorbed in versiculite was studied. After tncubation for
appropriate time, the toxins were extracted érom the culture with
asthanol, subjected to a Sep-Pak cartridge treataent, and then were
analyzed by RIA. Fusarium tricinctum was found to be primarily & T-2
toxin producer as little or no DAS was found in the culture sedius. Onm
the contrary, F., sporotrichioides produce both toxins} the amcunt of DAS
wan three timses higher than T-2 toxin. Higher tesperaturs (28C) was amore
favarable for DAS production whersas in contrast, a higher yield of T~2
toxin was obtained at lower tesperature (15C). Maxisus toxin yield was
obtained 20-30 daye after incubation at both temperatures. At 28 C,
large amounts of DAS {400-700 mg/liter) were produced by F.
sporotrichioides in each culture whereas less than 200 ag g of T-2 was -
obtained after 25 Jays of incubation. . At 13 C, the DAS and T-2 produced
by this fungi were found to be around 210 ag and 234 ag per liter,
respectively. For F., tricinctum, between 740-900 ag and 430-740 mg of
T-2 toxin per liter were produced after 20-30 days of incubation at 15 C
and 24 C, respectively. Less than 11 ag/liter of DAS was produced by F.
tricinctum under these conditions. Qur results are consistent with
earlier data which was obtained by 6LC analysis. In addition, oir
results also show the potential health hazard of some Fusaria species
that produce more than one type of toxic trichothecenes under $ield

conditions.

(B) Studies on the production of T- 2 toxin and DAS by difftront
straina of Fusaria

The production of 7-2 toxin and DAS by 18 Fusaria in above mediye
at 135€C and 24C over a period of 33 days was studied. The cultures were
supplied by Dr. Neleon of University of Penn. Among 13 strains of F.
sporotrichioides tested, 4 were found to be high T-2 toxin producers
(greater than 700 mg of T-2/1liter at 13C and 200 mg/L DAS at 24C), 2
were high DAS producers (700-900 ag/L DAS at 24C; 200 ag/L T-2 at 1%5C)y
3 strains produced both toxias in good yield (300-400 #g of both toxin
at 24 or 15C), 3 were identified as low toxin producers (isss than 300

ag/liter) and one did not praduce T-2 tcxin and DAS. T-2 toxin and DAS

-




were not detected in the sediuam incculated with 3 straine of F,
grasinesrua and two F. chlasydosporua,

1Vv. PRODUCTION OF ANTIBODIES AGAINST VERRUCARRIN A AND DEQXYVERRUCAROLs

(A) _Production and characterization of antibody against
deoxyverrucarol (DOVE)

The antibody againat DOVE was produced by imasunizing rabbits with
DOVE-A8-BSA conjugate. The antibodies bound with either triticted DOVE
or diacetoxyscirpenol (DAS), but not with tritiated T-2 toxin. The :
afftngfy of antibodies with DOVE was found to be such higher than DAS,
When ~ H-DOVE was used as a serking ligand in the competitive RIA, the
concentrations causing 3501 inhibition of binding radicactivities by the
unlabeled DOVE, verrucarol, verrucarin A, and 4-MAS were found to be
0.32, 1070, 9500 and 10,000 ng per assay, respectively. T-2 toxin,
"13-MA8, and deoxynivalenol gave less than 20% inhibition at 10 ug per
assay tested. However, when ~ H-DAS was used as the sarking ligand, the
concentrations causing 30X inhibition by DOVE, DAS and verrucarol were
found to be in the 30-50 ng per assay range. The antibodies thus are
highly specific to DOVE rather than a cosmon trichothecene backbons. The
possible use of this antiserus for casay of aacrocylic trichothecenes
is discussed. Details of this study are presented in publication no.
1'60

+(B) Production of antibody against verrucarin Al

. An atteapt for the production of antibody against verrucarin A
was aade during the last few months. Verrucarin A was conjugated to BSA -
.after converting to its hemisuccinate. A tritiated verrucarin A was
prepared by reduction of 2-dehyroverrucarin A with tritiated NaBH, |
However, no antibody titer was demsonstrated 12 weeks after imsunization.
We plan to synthesize a hemijlutarate verrucarin A and then conjugate to
protein for imsunization.

V. STUDIES ON DEOXYNIVALENOL (DON)1:

(A) Preparation of different DON derivatives:

Since our last annual report, several new DON derivatives,
including HS and HB of DON, 1S-aldehyde DON and HS o 7,8
dihydorxycalonectrin (DHC), were prepared. DON-3-HS and DON-3-HE were
prepared according to the following three stepst (a) ¢irst to prepare a
benzylidene(BZ)-DON in which the hydroxyl groups at 7 and 15 positions
were protected; (b) the BI1-DON was then reacted with succinic or
qlutaric anhydride; and (c) ¢inally the benzylidene groups were resoved
fros the 7 and 13 positions. The yield of recovery during these steps
were low, and only 33-50% of DON-3-HG and DON-3-HS were obtained from
the B1-DON. 1S5-aldehyde-DON wasprepared by aild oxidation and
characterized by mass spectral analyses (C.l. and E. I.).

(B) Preparation of highly specific radioactive tritiated DON and
acetyl-DON:




A radioactive DON was prepared by oxidation ef the CH OH at the 13
position to 13 aldehyde-DON and then reduction bdack to the cuzuu again
with highly specific tritiated NaBH 4 (sp. activity 79.1 Ci/ecal) under
very aild conditions (9% of tritiua to DON and 2% of tritiue te
8-0N-DON). Tritiated acetyl-DON was prepared dy acetylation of N-DOR
with acetic acid anhydride in the presence of pyridine and then puritied '

(C) Conjugation of DON-3-HS, DON-3-HE and 13-aldehyde-0ON to BSA and
subsequent issunization:

A cixed anhydride sethod was used for the cenjugation of DON-3-HS
or DON-3-H8 to bovine serus alduain (BSA) and 23 soles of DON-HE and 13
asoles of DON-HS were conjugated to one amole of BSA. 13<sldehyda-DON was
conjugatec to DSA for imsunization by reductive alklyation reaction.
Tuo groups of rabbits were issunized with either BSA-DON-HE (6 rabdits)
or JSA-DON-HE (3 rabbdits). However, nane ot the rabbits were shown to
have high antibody titers against DON when the highly specific
radiocactive DON was used as the ligand (less than 301 of binding of
6,000 dpe of H-00N with 0.1 sl of antiserus) in the radicisauncassay
30 weeks afer ijasunization, with S booster injections. Rabdits
insunized with 13-aldehyde~-DON-DSA for sore than 3 weeks with 3 booster
injectiors also did not show any antibody against DON.

‘D) _Production and characterization of antibody against scetyl-DQM:

Antibodies against deoxynivalenal-triacetate (Acetyl-B30N or Ac-DON)
were prepared by isaunization of radbits with the hesisucctiate '
derivative of 7,8 dihydronycalonectrin (DHC) conjugated ts bovine serus
albusin. Using tritiated Ac~D0N as the testing ligand, astibady titers
were desonstrated as early an 4 weeks after issunization., Useful
antibody for radioisasuncassay of Ac-DON was chtained froe the rabbits 7
weeks after imsunjzation, with one booster injection., Coapetitive RIA
revealed that the antibody was a2et specific to Ac-DON. The rolative
cross-reactivity of this antibody with Ac-DON, T-2 toxin tetras-acestate,
15 acetyl-DON and acetyl-T-2 toxin was found to be | (sost), 0.003, 002,
and 0,001, respectively., Practically no cross-reaction was found with
DON, diacetoxyscirpenol, nivalencl and T-2 tonin. The detection liaeits
for Ac-DON by RIA was around 9.1 ng/assay. The use of this antibady for
guantitation and contirsation of DON in cereals is presently under
study. '

Vi. STUDIES OM SAXITOXIN (STX)s

developmaent of an indirect ELISA for STXy

In the last annual report, we descrided a procesdure to produce
antibody against S8TX. The antibody against STX was further
characterized by a cospetitive indirect ELISA. The results showed that
reduced 87X and tetradotoxin did not cross-resct with the antibody.
Neo-STX reacted with th: antidody but was 100 times less sffective as
caospared with STX, Investigation also led to the spplication of the
ELISA technique to the analveis of STX in clam and aussel. Prelieinary
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results showed that sussel extracts gave considerable iaterference in
the assay at a concentration abeve 10 ag of sasple per assay. The assay
systee appuared te telerate adaut 30 ag of clae extracts in sach
analysis. Because sore tham 90X of STI is sound te the dark gland which
is relatively sasy te separate fros whole eect, we have tested the
effsct of the dark gland satrix of sussel extracts on the ELISA of 8TX.
The degree of interference caused By the dark glond sstriz was found te
b0 sieilar te the whele seat. This result suqeested that for sussel, ene
can use the dark gland (appresisately 1/10 of weight of whole neat) for
ELISA of STX. Mitheout any cleanup, we found that the detection liait of
ELISA far 8TL in sussel (using dark gland) and clas was around 30-100
peb. .

(0) Eéforts te isprove antidody production and ELISA for STX;

o o e

(1) laprovesent of ELISA protecolsy Eéforts for ieproving ELISA
protocols continued. Aeberlite C8-30 was used te resove the interference
sabstances froa the naturally contasinated scallops. Several
ion-exchange filtar papers were tosted for their effectiveness of
absorption of STX. After adsorption of STX, these filter papers were
- subjected to an indirect ELISA. However, we found that the antibodies
and other proteins also non-specifically absorbad on the filter paper. a
hNigh dackground color was observed. Other approches such as the use of &
Sep-Pak treataent were alse unsuccesstul.

(2) lessunization of rabbits with conjugates by conjugating 87X to
BSA via qlutaraldehyde (BA): Conjugation of STX to DSA was sade in the
presence of glutaradehyde instead of NCHO. However, the ¢inal .
preparation beciee s gel because intersoclecular cross-linking of BSA
' accurred during the coupling reaction. This preparation was used in the
iasunization. Low antibody titers (100) were demonstrated in an
indirect ELISA (plate coated with STXI-8A-BSA) 4 weeks after initisl
injection and one bhoosterinjection.

(3) Attespts to produce a sonoconal antidody against STX: A total
of 47 sice were issunized with either STX-HCHO-BSA or
STYI-HCHO~hesocyanin by intradereal, subcutaneocus, and intrasplenic

‘routes. Although sost aice show antibody titers by an indirect ELISA

‘screen test, only two aice produced antibody which was displaceabdle by
free 3TX at a concentration of 230 ng/well aséter 3 booster injncttons

over & period of two sonths.

VII. INNUNOWISTOCHEMICAL STUDIES ON DA3)

A group of aice fed DAS at a dose of 10 ag/kg., The aice were
sscrificed at different times after dosing., Diéferent organs were
collected and examined for pathological lesions as well as for
iasunohistochesical stains according to the procedures described
previously (Publication 1-1), Prelisinary data showed that no
significant lesions were found in the orqgans of the sice fed at this
dosage. We will continue to evaluate the data for this study.




VIIE. MEUTRALIZATION OF T-2 TOXIN TOXICITY WITH ANTI-T-2-ANTIBODY:

Passive seunization ef CF-1 aice with radbit aati-T-2 antiserus:
was carried cul. In 2 prelisarily ezperinmont, the levels of circulating
antibady and its persistence after passive imsunizaticn with 0.3 el of
anti=T-2 antiserua (titer 3,000) without challenge with T-2 toxin was
doterained. We found that antidody titer was detected st 3 hrs
post-injection with the antiserus. Levels resained constant ¢rom 24-9%
hrs at a titer (RIR) approxnisately 10% of that injected. Detectadle
levels of antibody persisted throuygh 144 hours post-infesction. However,
when challenged with T-2 toxin, no significanct differance between the
passive isasunized aice and the control aice on the course of 7-2
toxicosis, as detursined by the LD ¢, , circulating leukocytes, and
serum alkaline phosphatase, was observed. Using 3 =72 toxin, we also
did not $ind any significant difference on the distribution and
clearance of 7-2 toxin in the passive iasunization group. Because only a
seall asout of antiserus was used in tne present study, the resulis
indicate that a large ascunt of high titer antiserus aay be necessary:
for the protection. ‘

I11. DISCUSBION

During the last two contract years, rapid progress in the ares of
issunocassays for trichothecene sycotoxing were aade in our laboratory.
A nuaber of antibedies against trichothecene aycotoxins wers produced in
our leboratory during the last few years. “he properties of these
antibodies were studied in detail. Antibody against soas trichothecene
setabolites were also sade available. The cross-reactivities of sevaral
fmportant trichothecene antibodies with diftferent trichothecenes are
suamarized in Tables I and I1. It is apparent that each antibody has
its own specificity, Efforts to produce a generic antidody atteapting
to detect all types of trichothecenss were unsuccessful. Howaver, as
" more data are accusulated, we found that the side chain of trichothacene
groups played an iaportant role in eliciting antibody against this group
of aycotoxins. Thersfore, it is possible to produce antibodies against
severas: types of aycotoxians within the trichothecene group through
modification of the side chains. In this regard, we have made antibody
againt acetyl-DON and T-2 tetraol tetra-acetate. These antibodies will
be useful for detection of DON as well as T-2 tetraol.

, With the avialability of antibodies, studies to optimize the
conditions for RIA and ELISA of different toxins in diftferent saeple
matrices should be continued. Because our efforts were focused on the
developaent of different antibodies, only linited experiments were
carried out for improving the RIA and ELISA in the present contract

- period. More efforts will be focused in this direction in the coaing
year. To improve ELISA, we plan to test diéferent enzyme preparations
and alsc to use different sethods for conjugation af the toxins to the
enzyses. We also plan to spend more efforts on STX resesrch in the

'. coaing year,

Studies on the use of RIA to aonitor tho.productlon of¢ T-2 and DAS
by different Fusaria species further proved the advantagas aof RIA aover



other analytical eethods. Our results alse indicated that the abdility
of to produce tonins varied consideradly with the species tested, as
well as tesperaturns and substrates used. This ieforsation vwill be
extresely useful for our understanding of the stiology of toxin
production. Studins on the esdification of T-2 aetadelise by esterasse
inhibitors not only led o & new spproach fer the production of seee
sajor -2 setabolites but also uaveiled the possibile iepact of
eniviorneental agents oa the T-2 toxicity.

IV. DELIVERADLES

The lonunoehbolcnl-roagont: prepared and lollvorod'to‘tho USANRRID
since begaining of this contract are susearized ir Tadle lI1I.
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TABLE 1§

RELATIVE CROSS-REACTIVITY OF ANTIBODIES AIA!#CT
T=2 TOXIN NITH DIFFERENT T-2 TOXIN ANALOES

™

RELATIVE CROSS-REACTIVITY
TORIN ANALOSS ndece
Ne a-CN0  B-CHO 3'-ON-HES CNO-NT-+2
hc-T-2 1 4 '3 3 30
1-2 1 | 1 K 4
190-1-2 2 - - 30 10
wr-2 6 -] 2 43 |
T-2 triol 4% 200 408 2300 850
1-2 tatrael 1429 -2600 - 22300 21613
3’ «ON=Ac-T-2 50 - - ' S 1230
3'=-04-1-2 200 434 - 1 680
3 =-N=T-218 - - - 13 613
3 =0N=NT-2 - - - 173 400
NEDS ' 433 - - - -
DAS, DON y2887 4300 - 2500 “ 21613

TABLE 2 RELATIVE CROSS-REACTIVITY OF ANTIBODIES OGQ!II%
DAS AND OTMERS WITH DIFFERENT TRICHOTHECENES

SASOLETNESNSNTINNESATINEEIINESNNISTSNNOSUENIOESEsanenEs

RELATIVE CROSS-REACTIVITY

-

TRICHOTHECENES .
DAS-HE b3-CHO-DAS DOVE-NHS Ac-ncﬁ:
Ac-00N - 76 - | (
15-Ac-DON - - - 470
Ac-T-2 - 147 - 900 |
DAS 1 i 31230 1000 |
4-NAS | I 4 - -
15-1A8 200 3 - -
DoN 1333 Y2000 31230 1000
‘DOVE 21333 - 1 -
NEOS 21333 266 - -
LY 2520 ‘- To.- 21000
T-2 333 107 2312%0 1000
T=2-4-Ac - - - 80
Verrucarol - - 3343 -
Verrucarin A - - 29607 -




"TABLE 3. INMUNOCHEHICALS DELIVERER BETHEEN
AUS. L, 1783 TO AUS. 31, 1903, .

REAGENT NANE AROUNT
N-DAS 1.0 net
H-DOVE 1.0 NCi
H-VERRUCARIN A 2.0 NCY
NT-2 10.0 N8
3'-0N-T-2 10.0 N8
3'-ON-HT-2 . 1.0 N8
DAS-40-08A 40.3 N8
DOVE-HS-D8A 10.0 n8
STX-8A 22.5 N
T2-H8-D8A 30.3 ne
1-2 HO-DSA 3.0 N8
T-2-H8-POLYLYSINE 25.0 Ne
T-2-H8-PEROXIDASE .0 N8
DAS ANTIBODY 1.0 ML
DCVE ‘ANTIBODY 13.0 ML
T-2 ANTIBODY 42.0 AL
--.. OESSOGESSRONOSSNEONES
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